Background: The use of ketamine for relief of procedure-related pain is limited in our environment. Ketamine, a phencyclidine derivative commonly used for induction and maintenance of anaesthesia, is administered routinely via the intravenous and intramuscular routes. One of the concerns while using ketamine for analgesia via these two routes is that the drug may produce anaesthesia, rather than analgesia alone. Aims and Objectives: We sought to find out if ketamine given via the oral route could be used to provide analgesia during minor orthopaedic procedures in the Emergency Room. We also wanted to find out if there were side-effects peculiar to the oral route. Methods: A prospective observational pilot study in consecutive patients with fractures/dislocation presenting to our ER was recruited into the study. All patients gave informed consent. Reduction of fractures was done 15 minutes following the administration of ketamine 5 mg/kg orally. The patients were observed during and after the procedure and the findings entered into a proforma. The data obtained were analyzed using simple statistical methods and the results presented in a table.
erate pain respectively. Four patients had Colle's fracture only and 1 patient had a Colle's fracture with a supracondylar femoral fracture. Two patients had tibial fractures, one patient had a complete knee dislocation, while 2 others had ulnar/radial fractures. One other patient had humeral and tibial fractures. For up to 15 minutes after the procedures all but one patient were pain-free. Five (5) patients (45.5%) were noticed to have drowsiness, 3 patients (27%) were sedated while 2 patients (18%) had no side-effects at all. Five (5) patients (45.5%) reported excellent analgesia while 6 patients (64%) said the intra and post procedure analgesia was very good. Conclusions: Oral ketamine may be useful in providing analgesia for minor procedures in the emergency room. Ketamine when sweetened with a soda drink appears to be palatable with a rapid onset of action and few side effects. Thus ketamine given orally may be a cheaper and more accessible option for effective pain-relief in the emergency room. There is a need to conduct more studies on a larger number of patients.
state that allows the patient to tolerate unpleasant procedures while maintaining cardiorespiratory function independently and continuously" [1] . According to O'Donnell et al., procedural sedation and analgesia is defined as a drug-induced state of diminished awareness, pain, and memory that allows a patient to maintain his or her own protective reflexes and ability to move purposefully [2] .
The use of procedural sedation has been embraced by physicians and patients alike for enabling short turnaround noxious procedures to be performed entirely within the Emergency Department (ED)-in many cases curtailing the need for hospital admission. Numerous literature reviews have been published describing accepted methodology and limitations of procedural sedation [3] [4] [5] , suitable pharmacologic agents [5, 6] , evidence of safety and increased patient satisfaction [7] , in addition to the evidence behind fasting status recommendations [8, 9] .
Methods: Following institutional ethical approval, a total of 11 consecutive patients with fractures/dislocation were seen over a 1-month period in our emergency room and recruited into the study. All patients gave informed consent (informed consent for minors was given by the parent/guardian). There were 9 males and 2 females with an age range of 4 yrs to 48 yrs. Pain levels were assessed using verbal rating scales. Seven patients (64%) had severe pain before administration of ketamine while 2 patients (18%) each had mild and moderate pain respectively. Reduction of fractures was done 15 minutes following the administration of ketamine 5 mg/kg orally. The patients were observed during and after the procedure and the findings entered into a proforma. The data obtained were analyzed using simple statistical methods and the results presented in a table. The findings are hereby discussed.
Results: Four patients had Colle's fracture only and 1 patient had a Colle's fracture with a supracondylar femoral fracture. Two patients had tibial fractures, one patient had a complete knee dislocation while 2 others had ulnar/radial fractures. One other patient had humeral and tibial fractures. During the procedure, only one patient (11%) reported moderate pain while all others had mild pain. For up to 15 minutes after the procedures, all but one patient were pain-free. On side-effects, 5 patients (45.5%) were noticed to have drowsiness, 3 patients (27%) were sedated while 2 patients (18%) had no side-effects at all. When asked to comment on the analgesia experience, 5 patients (45.5%) reported being completely pain-free during and shortly after the procedure while 6 patients (64%) reported mild pain in the intra and postoperative period (see Table 1 ). 
DISCUSSION
Ketamine is an ideal agent to facilitate short painful procedures, especially in children, who might otherwise require other general anaesthetic agents. It has many features that are attractive in the ED setting: rapid onset (less than 5 minutes IM or IV), consistently effective analgesia and amnesia, and airway stability [10] .
Ketamine can be administered intravenously, intramuscularly, orally, nasally, and rectally [11] . Most clinical use involves the intravenous and intramuscular routes, by which the drug rapidly achieves therapeutic levels. Ketamine can also be given epidurally and intrathecally for operative and postoperative pain control. The dose used in cancer pain is 1.0 mg (with benzethonium chloride as preservative and 0.05 mg morphine) twice daily, with additional morphine as required [12] .
Ketamine has also been administered orally in doses of 3 to 10 mg/kg, with 6 mg/kg providing optimal conditions in 20 to 25 minutes in one study and 10 mg/kg providing sedation in 87 percent of children within 45 minutes in another study [13, 14] . In our study we used a dose of 5 mg/kg orally and we noted onset of action within 15 minutes and optimal conditions within 20 minutes in most patients.
The use of concomitant drugs such as benzodiazepines permits a lower dose requirement for ketamine while enhancing recovery by reducing emergence reactions. Though we did not administer diazepam concomitantly, emergence reactions and hallucinations were not noted in our patients.
In a study by Damle et al comparing oral ketamine and oral midazolam as sedative agents in pediatric dentistry in India, the sedative drugs used as premedication for the study were oral ketamine 5 mg/kg and oral midazolam 0.5 mg/kg [15] . The oral route was chosen in this study as it was the most acceptable and familiar mode of drug administration [16] [17] [18] . Ketamine and midazolam are not available for oral administration in India and hence the syrup made was up of (levulose 40.5%, dextrose 34.02%, sucrose 1.9%, water 17.7%, and gum and dextrin) to bring volume to 10 ml; was mixed with honey this served to mask the bitter taste of the drug [19] . In Nigeria, Ketamine is not available for oral administration, so we used 10 -20 mls of a soda drink (Fanta ® ) to sweeten it. This combination appears to be palatable as none of the patients complained about the taste.
Ketamine provides well-documented anaesthesia and analgesia. It has a wide margin of safety, as the protective reflexes are usually maintained [20, 21] . This is a report of our initial experience in our emergency room. None of our patients had nausea or vomiting and there was no case of regurgitation or aspiration. The small volume of the oral dose (max 20 mls) is useful in ensuring that the volume of the gastric contents is minimal.
LIMITATIONS OF THE STUDY
The numbers in this preliminary report are inadequate to draw far reaching conclusions. There is a need to conduct more studies on a larger number of patients.
CONCLUSION
Orally administered ketamine may be useful in providing analgesia for minor procedures in the Emergency Room. Ketamine when sweetened with a soda drink appears to be palatable with a rapid onset of action and few side effects. This will avoid the fear of opioids and opioidrelated side-effects. Opioids are often not available and may be expensive. Thus ketamine given orally may be a cheaper and more accessible option for effective painrelief in the emergency room. However, the number in this preliminary report is too few to draw far reaching conclusions. There is a need to con-duct more studies on a larger number of patients.
